Intraluminal injection of pyrathiazine, promethazine and benadryl into the uterus of pseudopregnant rats at dose levels reported to suppress the decidual reaction (1 mg/horn) caused extensive necrosis of the endometrium. Suppression of the decidual reaction by these agents when applied locally cannot, therefore, be attributed unequivocally to their antihistaminic properties and, hence, does not provide evidence for a r\l=o^\leof histamine in the mediation of decidual induction.
Suppression of deciduoma formation by intraluminally applied antihistamine drugs (Shelesnyak, 1954 (Shelesnyak, , 1957 and induction of deciduomata by histamine or histamine releasers (Kraicer & Shelesnyak, 1958) led Shelesnyak and his colleagues to propose the 'histamine theory' of decidual induction. The theory received further support from the observation that locally applied antihistamines effectively prevented the development of polyploidy characteristic ofthe decidual reaction to trauma (Sachs & Shelesnyak, 1955; Shelesnyak, 1957) . Among several antihistamine drugs tested, pyrathiazine was found most potent in suppressing deciduoma formation when instilled into the uterine lumen of rats. The drug was also effective when administered up to 3 days before the application of stimuli that induce deciduoma formation (Shelesnyak, 1957; Shelesnyak & Kraicer, 1964) . Local application of severe irritants, such as acetic acid or xylene, likewise prevented the decidual reaction, but the authors con¬ cluded that the inhibition of deciduoma formation by antihistamines was not due to destruction of the uterine tissue (Sachs & Shelesnyak, 1955; Shelesnyak, 1957) . However, none of the antihistamine drugs tested was effective in suppress¬ ing deciduoma formation when administered by a systemic route. Some phenothiazine derivatives (Seeman & Weinstein, 1966; Seeman, 1966) , including pyrathiazine (C. Tachi, unpublished observation) , are haemolytic at high concentration (e.g. > 10-3 M-pyrathiazine or promethazine), suggesting that such drugs may act on the endometrial cells as non-specific membranolytic agents, in a manner unrelated to their antihistaminic properties. To test this hypothesis, we examined the histological and ultrastructural appearance of the endometrium of rats following intraluminal administration of two anti¬ histaminic phenothiazine derivatives.
Wistar-derived, 100-day-old, female albino rats of the Biodynamics Institute colony were used. Pseudopregnancy was induced by electrical stimulation of the cervix (Shelesnyak, 1931) . On the 2nd and 4th day of leucocytic smear, referred to as Days L2 and L4 of pseudopregnancy, respectively, the animals were anaesthetized with ether and the uterus was exposed by laparotomy. A solution of an antihistamine drug (0-1 ml) was slowly injected into the lumen through a No. 27 gauge needle inserted from the uterotubal junction. The following antihistamine agents were dissolved in glass-distilled water im¬ mediately before use at the concentration specified in the text: pyrathiazine hydrochloride, 10-(2-(1-pyrrolidyl) ethyl) -phenothiazine hydrochloride (Pyrrolazote, Upjohn) ; promethazine hydrochloride, 10-(2-dimethylaminopropyl)phenothiazine hydrochloride (Phenergan, May and Baker) ; benadryl (2diphenyl-methoxy-N,jV-dimethylethylamine (Diphenhydramine, Teva).
For selection of dose levels and method of local application of the drugs, we followed the description of Shelesnyak (1957) . The stated dose levels were based on the weight of the salts. Control horns, contralateral to the experi¬ mental ones, were injected with 0-1 ml glass-distilled water.
The animals were re-anaesthetized 4 hr after laparotomy and the uteri were fixed in situ by perfusion (Tachi, Tachi & Lindner, 1969) with 3% glutaraldehyde (Sabatini, Bensch & Barrnett, 1963) . When examination by light micro¬ scopy only was intended, the excised uteri were fixed in Bouin's solution. For electron microscopy, specimens obtained from the uteri fixed in situ were postfixed in 1% Os04 (Millonig, 1961) and embedded in Araldite resin (Fluka). Thin sections were stained with lead hydroxide (Karnovsky, 1961 ) and examined with an RCA EMU 2A electron microscope.
Administration of 1 mg pyrathiazine/uterine horn in 0-1 ml of glass-distilled water on either Day L2 or L4 invariably caused severe endometrial cell damage (PI. 1, Fig. 1 ). This dose of pyrathiazine was found by Shelesnyak (1957) to inhibit decidual induction. All the epithelial cells had vanished and most of the subepithelial cells were disrupted. Massive haemorrhage and leucocytic infiltration were frequently observed in the subepithelial region. The lower dose of pyrathiazine (0-1 mg in 0-1 ml/horn), which is not inhibitory to deciduoma formation, caused little histologically demonstrable damage (PI. 1, Fig. 2) .
The endometrium of the control horns which received only distilled water showed no histological abnormality.
EXPLANATION OF PLATE 1
Appearance of endometrium 4 hr after intraluminal instillation of pyrathiazine hydro¬ chloride on Day L2 of pseudopregnancy. Abbreviations: BM, basement membrane; C, capillary; E, epithelium; ED, epithelial cell débris; G, gland; L, lumen; N, nucleus; RC, erythrocyte. A representative electron micrograph of the epithelial and subepithelial regions of the endometrium after intraluminal injection of pyrathiazine at the dose inhibitory to deciduoma formation is shown in PL 1, Fig. 3 . The epithelial cells are entirely eliminated and the remaining basement membrane demarcates the subepithelial stromal region from the lumen. The subepithelial stromal cells are disrupted and fragmented. Remnants of nuclei are scattered in the area. In other specimens, ruptured capillaries were seen. However, the cells which are located deeper in the endometrial stroma toward the myometrium did not appear to be affected.
Regeneration of the destroyed endometrium was not complete 24 hr after the instillation. Although epithelial cells had spread from the glandular open¬ ings to form a flat cover over part of the luminal surface, the endometrium was haemorrhagic and infiltrated with leucocytes and still showed extensive areas of injury or necrosis.
Promethazine, at a dose level inhibitory to deciduoma formation (1 mg in 0-1 ml/horn), likewise caused massive destruction of the epithelial and sub¬ epithelial regions ofthe endometrium. Occasionally, however, the destruction was only partial and did not extend along the entire horn. The lower, non-inhibitory dose of the drug (0-1 mg in 0-1 ml/horn) left the endometrium histologically unaffected in both L2 and L4 uteri.
Pyrathiazine and promethazine belong to the same category of phenothiazine derivatives. On the other hand, benadryl is chemically unrelated to pheno¬ thiazine, though its effectiveness in suppressing deciduoma formation is equal to that of promethazine and slightly less than that of pyrathiazine (Shelesnyak, 1957) . Benadryl also caused intense endometrial damage at the dose of 1 mg in 0-1 ml/horn. The extent of the damage, however, appeared to be less pro¬ nounced than that observed after administration of either pyrathiazine or promethazine. In the endometrium treated with a non-inhibitory dose of the drug (0-1 mg in 0-1 ml/horn), strong leucocytic infiltration was observed.
Suppression of the decidual induction by antihistaminics applied directly to the uterine lumen thus appears to be correlated with the presence of endo¬ metrial damage, although in the case of benadryl the visible damage was relatively moderate. Parr (1969) observed a strong inflammatory reaction in the uterus 3 days after injection of antihistamine drugs into the lumen and concluded that their inhibitory effect on decidual induction is due to inflamma¬ tion and not to specific antihistaminic activity. The damage described by us 4 hr after local antihistamine administration was of a different type, but leads to similar reservations with regard to the interpretation of experiments based on local application of antihistamines. Humphrey & Martin (1968) likewise noted evidence of tissue damage following intraperitoneal administration of pyrathia¬ zine to mice. The view that histamine is one of the mediators involved in deciduoma induction is not necessarily invalidated by the present observations. They indicate, however, that the results of intraluminal administration of anti¬ histaminic drugs cannot be accepted as independent evidence for the histamine theory of decidual induction. For this type of experiment, an antihistaminic compound with minimal surface-active potency may be required.
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